need for a terminal professional master's degree in computer science. By contrast, prominent among master's programs are those in the areas of information systems and management of information systems, the latter sometimes related to M.B.A. programs. According to Turner, information systems programs may have significant computing elements (including software development) as well as business elements, whereas management of information systems programs tend to focus more on business and management issues.
Two new types of master's programs tend not to be captured in aggregate statistics: master's programs aimed at producing software engineers, of which there are now 15 to 20 in the United States, and master's programs in computational science (the application of computing to large-scale scientific problems), of which there are now a handful.
Doctoral Programs
Doctoral programs in computer science and computer engineering are tracked in detail in the Taulbee survey (conducted by the Computing Research Association), as discussed in Chapter 2. There are fewer than 200 such programs. Although counting the computer science and computer engineering Ph.D.s they produce is relatively easy, it remains the case that the contents of those programs, and therefore the quality and competence of their graduates, are not consistent.2 Less is known about doctoral programs in the related areas of information science and information systems, which are not covered by the Taulbee survey.
Within the academic computer science and engineering community, the optimal rate of production of Ph.D.s has become a subject of debate. Central to that debate are expectations for 1,000 Ph.D.s per year established by the federal High Performance Computing and Communications program, which establishes research and human resources directions for computer science, computer engineering, and computational science. Workshop discussions raised some concern that targets are apparently being based on, at best, imperfect forecasts of demand. As noted in Chapter 3, limited industrial requirements for Ph.D.s and uncertain prospects for research funding create uncertainty about optimal Ph.D. production levels.3
One issue discussed at the workshop was how the mix of ages of people in the field might affect the supply of computing professionals. Betty Vetter noted that as a group, computer science Ph.D.s areceby the Data Processing Management Association (see also "Edu-ll paid, a sign that they are valued.s" and computer operators; an earlier example might be keypunch operators.
